Quantitative PCR

» END PIONT product analysis

Traditional method that uses Agarose gels for
detection of PCR amplification at the final phase
or end-point of the PCR reaction




A basic PCR run can be broken up into
three phases

» Exponential: Exact doubling of product is accumulating at every cycle
(assuming 100% reaction efficiency). The reaction is very specific and
precise.

» Linear (High Variability): The reaction components are being consumed,
the reaction is slowing, and products are starting to degrade.

» Plateau (End-Point Gel detection for traditional methods):

The reaction has stopped, no more products are being made and if left long
enough, the PCR products will begin to degrade
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Limitations of End-Point PCR

» Time consuming (Post PCR processing)
» Poor Precision (Results are based on size discrimination)

» LOW SensitiVity (The end point is variable from sample to sample.
While gels may not be able to resolve these variabilities in yield).

» Results are not expressed as numbers

» Non - Automated




Figure 4: PCR Phases in Log view Traditional
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The Evolution of
PCR to Real-Time

» From detection at the of the
reaction to detection while the reaction is occurring
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Real Time Detection: SYBR® Green |
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Real Time Detection: SYBR® Green |




Wt primer + Wt Sample DNA: Signal Production
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Real Time Detection: SYBR® Green |

» Positive and Negative Points

> Easy to plan and perform
> Cheap

> Needs optimization
> False signal from primer dimer and non-specific products
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Chemistries:

» SYBR Green

» TagMan Probes
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FRET (Fluorescent Resonance
Energy Transfer)

Excitation
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New base addition
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Primer design

» Primers should be 20-24 bases in length.

+ Short amplicons work best. Amplicon size should not exceed 300hp.

+ Keep the GC content in the range of 20-80% (ideally 40-60%).

o Avoid including long sequences of identical nucleotides.

¢ T, should be 55 10 60°C.

+ Place the forward and reverse primers as close as possible to the probe without overlapping it




Probe design

Probes

+ Probe should be 20-30 bases in length.
o Avoid including long sequences of identical nucleotides.

» The 5" end of a probe cannot be a guanosine residue. A guanosine residue adjacent to the reporter dye
will quench some of the reporter fluorescence even after cleavage.

o The melting temperature (T,,) of the primers should be 65 to 67°C. The probe T, should be approximately
10°C higher than the primer T

+ The reporter dye should be located on the 5 end and the quencher dye should be on 3 end.




Primer design

y |If are used in RT, the

of a gene
sequence to gain maximum assay sensitivity.

» If random priming strategy is adopted, real-time PCR
primers should be picked close to the 5’ end of the
target sequence for maximum sensitivity in real-time
PCR.
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File Name @

Length 1035bp.  Selection 1036 to 1036 [[] Double Stranded
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ATGGTCTGCG CCAGGCACCA GCCCGGCGGG CTCTGCCTCC TGCTGCTGCT 50
ACTCTGCCAA TTCATGGAAG ACCGCAGCGC CCAGGCTGGG AATTGCTGGC 100
TCCGCCAAGC CAAGAACGGC CGCTGCCAGG TCCTGTATAA GACAGAACTG 150
AGCAAGGAAG AGTGTTGCAG CACCGGCCGG CTGAGCACCT CGTGGACCGA 200
GGAGGATGTG AACGACAATA CTCTCTTCAA GTGGATGATT TTCAACGGGG 250
GCGCCCCCAA CTGCATCCCT TGTAAAGAAL CGTGTGAGAA TGTGGACTGT 300
GGCCCCGGGA AAAAGTGCCG AATGAACAAG AAGAACAMAC CCCGCTGCGT 350
CTGTGCCCCA GACTGTTCCA ACATCACCTG GAAGGGTCCA GTGTGTGGGC 400
TCGATGGGAA AACCTACCGC AACGAATGTG CGCTCCTCAA GGCCAGATGT 450
AAAGAGCAGC CGGAACTGGA AGTCCAGTAC CAGGGCAAAT GTAAAAAGAC 500
TTGCAGGGAT GTTTTCTGTC CAGGCAGCTC CACTTGTGTG GTGGATCAGA 550
CCAATAATGC CTACTGTGTG ACCTGTAATC GGATTTGCCC GGAACCCTCA 600
TCTTCAGAGC AGTCCCTTTG CGGGAACGAT GGTGTGACTT ACTCCAGTGC 650
CTGCCACCTG AGAAAGGCCA CCTGCTTGCT GGGCAGATCC ATTGGATTAG 700
CCTATGAGGG ABAGTGTATC AAAGCAAAGT CTTGTGAAGA CATCCAGTGC 750
GGTGGTGGAL AAARATGCCT ATGGGATTTC AAGGTTGGCA GAGGTCGCTG 200
CTCTCTCTGC GATGAGCTGT GCCCGGACAG TAAGTCGGAT GAGCCCGTCT 850
GTGCCAGCGA CAATGCCACG TACGCCAGCG AGTGTGCCAT GAAGGAAGCT 900
GCCTGCTCCT CCGGCGTACT GCTTGAAGTG AAGCACTCCG GATCTTGCAA 950
CTCCATCTCG GAAGAAACGG AGGAAGAGGA GGAAGAGGAL GACCAGGACT 1000
ACAGCTTCCC TATCTCTTCC ACTCTAGAGT GGTAA 1035
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AGCAAGGAAG AGTGTTGCAG CACCGGCCH m () EndNote 200
GGAGGATGTG AACGACAATA CTCTCTTCA  MyRecent () Minoo 250
GCGCCCCCAA CTGCATCCCT TGTAAAG, Documents o= My EndNote Library.Data 300
GGCCCCGGGA AMMAGTGCCG AATGAAC ) My Music 350
CTGTGCCCCA GACTGTTCCA ACATCACC @ () My Picues 400
TCGATGGGAA AACCTACCGC AACGAATG Deskcp | | My Videos 450
AAAGAGCAGC CGGAACTGGA AGTCCAGT i A——— 500
TTGCAGGGAT GTTTTCTGTC CAGGCAGCT) [ . | = : 550
CCAATAATGC CTACTGTGTG ACCTGTAN (s @ P'esfnta"‘Jns[dasseS&mg} 600
TCTTCAGAGC AGTCCCTTTG CGGGAACG. ! Quadi 650
CTGCCACCTG AGAAAGGCCA CCTGCTTGO | My Documents | |3 VitD-New atice 700
CCTATGAGGG AAAGTGTATC ABAGCAAAG — 750
GGTGGTGGAL ARMMATGCCT ATGGGA g, 800
CTCTCTCTGC GATGAGCTGT GCCCGGAC ( 850
GTGCCAGCGA CAATGCCACG TACGCCAGD, My Computer 900
GCCTGCTCCT CCGGCGTACT GCTTGAAG " 950
CTCCATCTCG GAAGARACGG AGGAAGAGS g = 1000
[ X ’ aave
ACAGCTTCCC TATCTCTTCC ACTCTAGAG My Nework File name: | | 1035
Places Files of type: IPlimer Express 3.0 Document [.pud) v | [ Cancel ]




File Edt View Tools Window Help

DOH & XRAX B B HY¢H HO © ova

E’ TagMan® Quantification # 2

sequeﬁ'] Parameters | Primers / Probes | _D_rd;}
File Name | FST B
Length 1035bp.  Selection M o 401 [] Double Stranded
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ATGGTCTGCG CCAGGCACCA GCCCGGCGGE CTCTGCCTCC TGCTGCTGLT 50

ACTCTGCCAA TTCATGGAAG ACCGCAGCGC CCAGGCTGGG AATTGCTGGE 100
TCCGCCAAGC CAAGAACGGC CGCTGCCAGG TCCTGTATAA GACAGAACTG 150
AGCAAGGAAG AGTGTTGCAG CACCGGCCGG CTGAGCACCT CGTGGACCGA 200
GGAGGATGTG AACGACAATA CTCTCTTCAA GTGGATGATT TTCAACGGGG 250
GCGCCCCCAA CTGCATCCCT TGTAAAGAAA CGTGTGAGAA TGTGGACTGT 300
GGCCCCGGGA ARMAGTGCCG AATGAACAAG AAGAACAAAC CCCGCTGCGT 350
CTGTGCCCCA GACTGTTCCA ACATCACCTG GAAGGGTCCA GTGTGTGGGC 400
TCGATGGGAA AACCTACCGC AACGAATGTG CGCTCCTCAA GGCCAGATGT 450
AMAGAGCAGC CGGAACTGGA AGTCCAGTAC CAGGGCAAAT GTAAARAGAC 500
TTGCAGGGAT GTTTTCTGTC CAGGCAGCTC CACTTGTGTG GTGGATCAGA 550
CCAATAATGC CTACTGTGTG ACCTGTAATC GGATTTGCCC GGAACCCTCA 600
TCTTCAGAGC AGTCCCTTTG CGGGAACGAT GGTGTGACTT ACTCCAGTGE 650
CTGCCACCTG AGARAGGCCA CCTGCTTGCT GGGCAGATCC ATTGGATTAG 200
CCTATGAGGG ARAGTGTATC ARAGCAAAGT CTTGTGAAGA CATCCAGTGC 750
GGTGGTGOAR ARMAATGCCT ATGGGATTTC AAGGTTGGCA GAGGTCGCTG 800
CTCTCTCTGC GATGAGCTGT GCCCGGACAG TAAGTCGGAT GAGCCCGTCT 850
GTGCCAGCGA CAATGCCACG TACGCCAGCG AGTGTGCCAT GAAGGAAGCT 900
GCCTGCTCCT CCGGCGTACT GCTTGAAGTG AAGCACTCCG GATCTTGCAA 950
CTCCATCTCG GAAGARACGG AGGAAGAGGA GGAAGAGGAA GACCAGGACT 1000
ACAGCTTCCC TATCTCTTCC ACTCTAGAGT GGTAA 1035
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| Sequence| Parameters| Primers / Probes | Order |

©

G

©

~Candidate Primers & Probes

(# J(FwdStat J(Fwdlen. ][ FwdTm |(Fwd%GC |[RevStat |(Revlen.. | (Rev%GC _|[Probe Stat_|[ProbeLe.. |[ProbeTm |[Piobe %GC_][ An
1 [H 22 59 45 108 17 g 65 71 18 63 78 85 IS
2 |47 16 63 71 18 B
3 47 22 59 45 108 17 60 59 71 18 69 78 84 -
4 |47 22 59 45 108 16 60 63 71 18 69 78 84

5 |44 21 58 48 106 17 59 65 68 19 ] 74 85
6 |44 21 58 48 106 17 59 65 68 20 (] 70 85
7|44 21 58 48 106 17 59 65 69 19 68 74 85

8 |44 21 58 48 106 17 59 65 71 18 69 78 85

3 |4 22 53 45 106 17 59 65 68 19 69 74 85

10 |44 22 59 45 106 17 59 65 68 20 69 70 85

11 |44 22 59 45 106 17 59 65 71 18 69 78 85

12 |45 22 59 50 107 16 58 63 68 19 69 74 85

13 |45 22 53 50 107 16 58 63 68 20 ] 70 85

14 145 22 59 50 107 16 58 63 69 19 68 74 85 v
< il >l
~Location

Lo AL ]

~Secondary Structure

’ Dligo H Length “ Hairpin | elf Dimers | Cross Dimers|

() Forward Primer 22 Most Stable Structure Found

(5) Reyerse Primer 17 l-AGCCAGCAA‘I‘I‘C 5!

OPr 18 G

Lecse 3¢

| Forward Primer

| TRCTACTCTGCCAATTCATGGA

| Reverse Primer

| GGCGGAGCCAGCAATTC

| Prabe

| ACCGCAGCGCCCAGGCTG

i —_
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’: TagMan® Quantification # 2

| Sequence| Parameters| Pimers / Prabes | (irder|

(%) - Candidate Primers & Probes

(f J(FwdStat J(Fwdlen. J( FwdTm J(Fwd%GC (RevStat |(Revlen. ][ RevTm |(Rev%GC |[FrobeStat |(ProbeLe.. |(PiobeTm |[Probe%GC ][ An
1 47 22 59 45 106 17 59 65 71 18 63 78 35 A
2 4 22 59 45 107 16 58 63 il 18 69 78 B
3 |47 22 59 45 108 17 60 59 71 18 69 78 84 -
4 47 22 59 45 108 16 60 63 71 18 63 78 84
5 44 2 58 48 106 17 59 65 £8 19 69 74 85 [
6
74 2 58 48 106 17 59 65 63 19 68 74 35
8 |44 2 58 48 106 17 59 65 il 18 69 78 ]
9 |4 22 59 45 106 17 59 65 68 19 69 74 35
10 |44 22 59 45 106 17 59 £5 £8 20 69 70 35
1 |44 22 59 45 106 17 59 65 il 18 69 78 ]
12 |45 22 59 50 107 16 58 63 68 19 69 74 35
13 |45 22 59 50 107 16 58 63 £8 20 69 70 a5
14 145 22 59 50 107 16 58 63 69 19 68 74 85 | &
< i | b
E) ~Location
4 68 106
64 87 90

(%) -Secandary Stuctue

‘ Dligo “ Length “ Haipin ]mﬁu[}&ﬁﬁ;ﬂ

(5) Forward Primer 21 Nost Stable Structure Found
() Reverse PrimerN 17 Hairpins not found

() Probe 20

| Forward Primer

[ TGCTGCTACTCTGCCAATTCA

| Reverse Primer

| GGCGGAGCCAGCAATTC

|Probe

| AAGACCGCAGCRCCCAGRCT

N
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£¥ TagMan® Quantification # 2

' Sequence| Parameters | Primers / Probes | Order|

Parameter Value
[5 Primer Tm

Min Primer Tm 58

Mai Primer Tm g0

Max Difference in Tm of Two Primers 2
[ Primer GC Content

Min Primer %GC Content 30

Mat Primer %GC Content a0

Ma Primer 3' GC's

Primer 3' End Length 5

Primer 3' GC Clamp Residues 0
[ Primer Length _

Min Primer Length 9

Ma Primer Length 40

(ptimal Primer Length 20
[ Primer Composition

Ma Primer (G Repeats 3

Mai Num Ambig Residues in Primer 0
[ Primer Secondary Structure

Mai Primer Consec Base Pair 4

Ma Primer Total Base Pair 8
[5] Primer Site Uniqueness

Max % Match in Primer 7

Max Consec Match in Primer 9

Max 3' Consec Match in Primer 7
[ Probe T

Min Probe Tm 68

Mat Probe Tm 70
[5] Probe GC Content

Min Probe %GC Content a0

Max Probe %GC Content a0
[5] Probe Length

Min Probe Length 13

Max Probe Length 30

|>

Factor Defaults
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55 TagMan® Quantification # 2

' Sequence| Parameters] Primers / Prabes | Order|

Parameter Yalue
Max Primer (G Repeats A
Mai Num Ambig Residues in Primer 0 W
[E] Primer Secondary Structure
Max Primer Consec Base Pair 4
Max Primer Total Base Pair 8
[=] Primer Site Uniqueness
Max % Match in Primer 75
Max Consec Match in Primer 9
Mau 3' Consec Match in Primer 7
[ Probe Tm ,
Min Probe Tm 68
Max Probe Tm 70
[ Probe GC Content ‘
Min Probe %GC Content 30
Max Probe %GC Content 80
[ Probe Length
Min Probe Length 13
Max Probe Length 30
[E] Probe Composition
Max Probe G Repeats 3
Mai Num Ambig Residues in Probe 0
No G at 5" End in Probe =
Select Probe with more C's than G's
[F] Probe Secondary Stucture
Max Probe Consec Base Pair 4
Max Probe Total Base Pair 3
[ Amplicon .
Min Amplified Region Tm 0
Max Amplified Region Tm 85
Min Amplified Region Length 50
Max Amplified Region Length 150
(] General ' I _
Max Primers / Probes 50 v

Factory Defaults
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:f TagMan® Quantification # 2

Sequence | Parameters | Primers / Probes | Order|
e %

Length 1035bp.  Selection M to 401 [] Double Stranded

|l||l|||||Yl||l|||||||||||||||||||||||||||||||||||||||l||l||Y|||||||||||||l|||||||||l||||||||||||||||||||||l|||||||||l||||||||||||||||||||||||||

ATGGTCTGCG CCAGGCACCA GCCCGGCGGG CTCTGCCTCC TGCTGCTGCT
ACTCTGCCAA TTCATGGAAG ACCGCAGCGC CCAGGCTGGG AATTGCTGGC
TCCGCCAAGC CAAGAACGGC CGCTGCCAGG TCCTGTATAA GACAGAACTG
AGCAAGGAAG AGTGTTGCAG CACCGGCCGG CTGAGCACCT CGTGGACCGA
GGAGGATGTG AACGACAATA CTCTCTTCAA GTGGATGATT TTCAACGGGG
GCGCCCCCAA CTGCATCCCT TGTAAAGAAA CGTGTGAGAA TGTGGACTGT
GGCCCCGGGA AAAMAGTGCCG AATGAACAAG AAGAACAMAC CCCGCTGCGT
CTGTGCCCCA GACTGTTCCA ACATCACCTG GAAGGGTCCA GTGTGTGGGC
TCGATGGGAL AACCTACCGC AACGAATGTG CGCTCCTCAA GGCCAGATGT
AAAGAGCAGC CGGAACTGGA AGTCCAGTAC CAGGGCAAAT GTAAAAAGAC
TTGCAGGGAT GTTTTCTGTC CAGGCAGCTC CACTTGTGTG GTGGATCAGA
CCAATAATGC CTACTGTGTG ACCTGTAATC GGATTTGCCC GGAACCCTCA
TCTTCAGAGC AGTCCCTTTG CGGGAACGAT GGTGTGACTT ACTCCAGTGC
CTGCCACCTG AGAAAGGCCA CCTGCTTGCT GGGCAGATCC ATTGGATTAG
CCTATGAGGG AAAGTGTATC AAAGCAAAGT CTTGTGAAGA CATCCAGTGC
GGTGGTGGAA ARMMATGCCT ATGGGATTTC AAGGTTGGCA GAGGTCGCTG
CTCTCTCTGC GATGAGCTGT GCCCGGACAG TAAGTCGGAT GAGCCCGTCT
GTGCCAGCGA CAATGCCACG TACGCCAGCG AGTGTGCCAT GAAGGAAGCT
GCCTGCTCCT CCGGCGTACT GCTTGAAGTG AAGCACTCCG GATCTTGCAA
CTCCATCTCG GAAGAAACGG AGGAAGAGGA GGAAGAGGAA GACCAGGACT
ACAGCTTCCC TATCTCTTCC ACTCTAGAGT GGTAA

50
100
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200
250
300
350
400
450
500
550
600
650
700
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900
950
1000
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(ADIPOQ), transcript variant 1, mRNA

MNCBI Reference Sequence: NM_001177800.1
FASTA  Graphics

Customize view

Goto: Analyze this sequence
Run BLAST
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ACCESSION - I 001177200 Find in this Sequence
VERSICH NM 001177800.1 GI:2385317371
EEYWORDS
SCURCE Homo sapiens (human)
ORGANISM Homo sapiens Articles about the ADIPOQ
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Catarrhini; Hominidae; Homo. cor [Arterioscler Thromb Vasc Biol 2

REFERENCE 1 (bases 1 to 4629)
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AK31286E.1
AC072018.6
Location/Qualifiers
1..4829
forganism="Homo sapiens"”
/mol type="mRNA"
/db xref="taxon:3a06"
/chromosome="3"
/map="3g27"
1..4829
/gene="LADIFOQ"
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636-840
7231-10983
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Turn Off Cle

Homo sapiens adiponectin, C1Q 2
collagen domain containing Hucles!

Homo sapiens anti-Mullerian
hormane (AMH), RefSeqGe hucleof

-

sapiens] G

fgene_synunymF”AEDE: ACEP30; ADIPQTL1; ADPH; APM-1; APM1;
GBP28"
/note="adiponectin, C1( and collagen domain containing™
/db_xref="GeneID:3370"
fdb_xref=”HGHE:l§§§§”
/db xref="MIM:605441"

exon 1..76

\ /gene="LDIEOQ"

fgene_synunymF”AEDE: ACEP30; ADIPQTL1; ADPH; APM-1; APM1;
GBE2E"
Jinference="alignment:Splign:1.39.8"
/number=1

SIS 76..1670

"""""" /gene="ADIPOQ"
fgene_synunymF”AEDE: ACEP30; ADIPQTL1; ADPH; APM-1; APM1;
GEE2E"
/standard name="L17971"
/db xref="UniSTS:43966"

amh homo sapiens (15)

o,
t

5
5
El AMH anti-Mullerian hormane [Hom
Q
5

Homa sapiens adiponectin, C10Q 2
collagen domain containing Hucles!
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i sJgctgttga

61

541
001
66l
721
781
841
301
961
1021
1081
1141
1201
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/gene="LDIFOQ"

fgene_synnnymF”AEDC: ACRP30; ADIPQTLI1; ADPN,; APM-1; APMI1;

GBPZ28"

4629

/gene="ADIEOQ"

fgene_synnnymF”ACDC; ACRP30; ADIPQTL1; ADFN; APM-1; APMI;

GBE28"

gJgctgggcca

| Elie] Flte ] P e ]

acttccattc

tgactgcagt

ctgtggttct

gattcCcatac CagaggEifEls

acatcaggge
catgaccagg
tgcacaggtt
gatggcagag
cctaagggag
ggaatccaag
agtgtgggat
ttoctacaatc
gggctgtact
ttcaagaagg
caggcctoog
tatggggaag
gogetttette
BRACAQCOOC
ttggaggoot
gtaactttaa
agataactga
tgotcatate
tocotgagget

tcaggatgot
BEECCACOAC
goatggcogg
atggcaccoe
acatcgotoa
gcaggaaagy
Tggagactta
agcaaaacca
actttgocota
BCaaggctat
goctoctgtgot
gagagcgtaa
toctaccatga
BEAQTCAATT
ttagatatta
BEEEALCALA
ctagaaagaa
aatcctataa
JEJagagtta

gUgatttoac
gttgctggoa
tCaagggoce
catcccaggg
tOgtgagaag
BacCOgagta
aJaaCCctoga
cgttactatc
ctatgatgge
CCAcAtCaAcE
gctocttcace
cctgoatcotg
Tggactctat
caccaactga
BRAQJCTTLC
ttcattcatt
tgctatgtte
gtagttgaca
ggcacaggoa
BOTOAATOLC

catgttgtec
gotgttotac
ggagtcctge
catecgggoe
ggtgagaaag
CCCOOgyCty
gaaggtgoct
CCCEAcatge
tccactogta
gtCtatatga
tatgatcagt
gaggtgggcy
gCtgataatyg
tcaccactaa
BJTACOOTTA
tactcattca
ccagtoctgg
gtgoctatttt
acaagcatte
TAAJOLCACE

aggctggtet
tgctattage
ttcococotgee
ataatgogoc
gagatcoagy
aaggtoocoog
atgtataccg
ccattogett
aattcoactyg
aggatotgaa
accaggaaaa
BCCaagtotg
acaatgactc
ctcagagect
ggaagttgat
tttattcatt
ggagcttcac
gtgcccactyg
tocctgbtttt
cagtattaag

gaaactocotg
toctgoooggt
caagggggcce
cccaggoogt
tottattogt
aggctttoog
ctcagcatte
taccaagatc
caacattcct
ggtcagocte
taatgtggac
goctccaggtg
caccttcaca
cctoccaggec
tattatttag
cattcatcga
aaacatgace
tctoctoctga
acagattgta
tgacagtget
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>gi|295317371 [ref|HM 001177800.1| Homo sapiens adiponectin, CIQ and collagen domain

containing (ADIPOQ), transcript wvariant 1, mEHA

AEECTGTTEAGECTGEECCATCTCCTCCTCACTTCCATTCTGACTGCAGTCTGTGETTCTGATTCCATAC
CAGRGGRAGRCGEEATTTICACCAT GTIGICCAGGC T GEICTGRAAACT CCTGRACATCAGGGCTCAGGATGCT
GITGCTGGGAGCTIGTITICTACTGCTATTAGCICTGCCCGGTCAT GACCAGGRRARCCACGACT CAAGGGCCC
GEAGTCCTIGCTITCCCCT GCCCARAGELGLGCCT GCACAGGTTGLAT GLCGEGCATCCCAGGLCATCCGEGCC
ATRATGGGECCCCAGGCCGT AT GEGCAGRGAT GGCACCCCTGET GAGRLGEET GAGRLALAGGAGLATCCAGS
TCTTATTGEICCT AR GGRRAGRCATCGRT GRARACCGRAGT ACCCGREECT GRAAGETCCCCGAGECTTTICCG
GGAARTCCARGGCAGERL A GGAGAACCTGEAGAAGGTGCCTATGTATACCGCTCAGCATTCAGTGT GGGAT
TGEAGRCTTACGTTACTATCCCCARCATGCCCATTCGCTTTACCARGRATCTTCTACRATCAGCARRLCCE
CTATGATGECTCCACT G ARATTCCACT GCARCATTCCTGEGCTGTACTACTITGCCTACCACATCACE
GICTATATGRAGEATCT GRAGET CAGCCTICT T CALGRAAGEACARGECTATGCTCTTCACCTATGATCAGT
ACCAGGARRATART T GEACCAGGCCTCCGGCTCTGTIGCTCCTGCATCTGRAGET GEGCGACCARGICIG
GCTCCAGGT T AT GEEGRARGEAGAGCGTARTGEACTCTATGCTGATARTGACRATGRACTCCACCTTCACE
GGCTTTCTITCTICTACCAT GACACCALCTGATCACCACTRAACTCAGAGCCTCCTCCAGGCCARRCRAGCCCC
B GTCAATTARAGECT T TCAGTACGETTAGGRLGTTGATTATTATTTAGT TGEAGECCTTTAGATATTR
TTCATTCATTTACTCATTCATTTATTCATTCATTCATCGAGTAACTTTALARRARATCATATGCTATGTTC
CCAGTCCTGEGEAGCTTCACRRLCATGRCCAGAT AR CTGACTAGRALGRAGTAGTTGACAGTECTATTTT
GIGCCCACTGICICTICCT GAT GCTCATAT CAATCCTATARGECACAGEEARCARGCATTICTICCTIGITITT
ACAGATTIGTATCCT GAGECTGAGAGAGTTARGTGAAT GTCTRAAGLT CACACAGTATTARGT GACAGTGET
AGRRATCARACCCAGAGCTGIGGACTIIGITCACTAGACTGTGCCCTTITATAGAGGTACATCTITCTICTIT
T AT T T AT AT T T T T T AT T AT A AT AT T RA R T T T T T T ATRAAT TR A
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Adiponectin and long-term mortality in
col [Arterioscler Thromb Vasc Biol. 2013]

Genetic association of adiponectin with
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Effects of omega-3 fatty acids
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